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If Mi 1 IE«<7)^ H B B ^^Sffl«o 

[if ^ 5 ] «»*>M3&««K**vr^ift $ filial** £ mmmmm 
mzmm-r&x 4 t<nr% izmm $ r^->3>i^ mrse 
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^-v: 2/ 



zmmtir&WL&mTFmw-o 

$ tL^«»oB*««^ c, * & m^mtt t , 
mtm^mtmmtmm* ?-7^ )v?mt mmmmm torn ztit: 

[0 0 0 1] 

? * t*<D 7s 4 y 1- y rmWI&Wl ZtLtzTV4 K Jj y - 7 J )V 9 £ 

[0 0 0 2] 

Q£&. Ilh7>^^ (Thin Film Transistor, TFT) 
?t Ltffl^;7^f«f h 'J ^^l©$ B B B f^ii (Liquid Crystal Displ 
ay, LCD) t LTfi, ^ #lOT F T - L C D ^ OTI^tiTV^ (M 
z-tttef&tt 1 #J80 o iS^T't±> JSPJP^OfgijlOT^ T F T >f y 

> ?fl&-1ffl&$L ZtifzTlsj 7-7 J )V9 (Color Fi 1 ter, C F ) 

MU;CF-o n-TFT*#it<7>L CDfflif ^fflv^:LCDii^$tLT 
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im, Mmmmt<D?>? ? h^frzm^tzT ft ±tzmmmmm 

[0 0 0 3] 

HI 3fi^^)CF-o n-TFTfltitOLCDffl*^ 1 MSfl^-fiJcO 
HI 4(iEIl 3 <DB -BWtmm'C$>&o TFTSIl 0 0i:i±, iSTO 
m\±&Ul 0 1 ±tcr- h y (GB) 1 0 2^W$titv^ o 

^it^m^mmmi o s^j&^tu >r<7)*§iijjfii o3^^ltgbio2c^ 

iLTF>^>A^7^> (DB) 10 4^ff^$^xTv^ o GB10 2£J:O f 
DB 1 0 4 HJ:o-C®^^tL^f5W®^fI«t^^o * LT. GB 1 0 2 £ X 
Z/D B10 4 O^MISMi4#^TFT 1 0 5^^$^^> 0 
[0 0 0 4] 

T F T 1 0 5 (i, ±g|^S/f 1 0 6 a is X Xf*- < v ? n > ? ? hM 1 0 7 a 
-?mf&Zti& Kl"f 0 8£;prU foWGB 1 0 2 ±^J&£ *L7t: 

0 6 b & J: C^ — 5. ^3>^H107 b -e|#^$ tt^> V -^HS 1 1 0 (± 

. k w >mm i o 8 1 mmi- Ltf + i o 9 <^«mj^j&£ *l 

ti^o Wl 0 3 ift^^rill 0 9<7)P H m(iKj^##li 1 1 am 
Jj£ £ *U i OSbfi^Stt* 1 1 Hi, t-v;^3>nMl07a, 107 
b t««$*i-Cv»4 0 iO±9^«^TFTl 0 5i:^t, -^*;W£M§I 

1 0 9ETOGB 1 0 2««**r- LTML, itL<bO|flO«i*H* 

[0 0 0 5] 

TFT 1 0 5 0±Stct±, 2ft->'j3> (S i 3N X ; TS i Nj fcfB1- 0 
) ^r^-y 3 >Il 1 2^}M2tU iO^'yy^-y 3>U 1 2 £^ 
L-rfflfiiirtt:tiCFil 1 3t^J&£*lT^& 0 iUCFIl 1 3±Kfi 
^--/s-n-h (OC) 11 14«^^ iOOCil 14±CI»1 

OC* 1 1 4^i^'7y^-ya >I1 1 2 ^Ilt^ny^^ h*-;H 1 
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6 a ^LTV-^tS 1 1 0 KgM£$ftTV*& 0 flltS*^ MUS^I 1 1 5*4, 
*«S*^9^f> (CB) 1 1 7_LKi|ft*WRl 0 3 £^LTSJ*$frfc**$ 
MSi* 1 1 8 lZi> ? h*-;H 1 6 b «:^LtgfI$*Ltv^ e 

[0 0 0 6] 

iOJ:^:, «(?)CF- o n-TFT#3tOTFT*«UioV>-r(i, TFT 

i o 5 tmmcFm 1 1 3 to&uzs i n©^-;^->3 >m 1 2nm&LZ 

ti&o #J3!CF/f 1 1 3 Kfi0!x.l;irfeJftfl-fc LtM*ML/:W J fflv^ti 

[0 0 0 7] 

[#I^m 1 ] 

#F^¥ 6 —2 0 2 1 5 3 

mmW- 1 0-3 9 2 9 2 
[0 0 0 8] 

Lrt»U TFTWJJCS i N(0A7y^-y 3 >IHM-CtICFi^i 
Jfc-T&fc. S i NM<7)zKm« (OHI) <7)^^B#etJ^^>fb1-^i<hHcto 

* - ^fZf&Wiz ItmB CFi<7)X7f> ^#ia£j& ? rr > ^ F*-^t:iotL 
£ o & v> -9 o fc 0 *r J: d & C F OM^PJJit <£ 0 . fefcfi 

^j-O/^^-^/F^HctoTM^m^tTFT^r/ >^ ^ h $tL^v^v^o^pgffi 

[0 0 0 9] 

N j*jI^&<7)&^C F- o n-TFTW^LCDffi^ioJ^^i^&LC 
DfflSfiifflv^LCDSrlttnitilWfctio 
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#M 2 0 0 3 - 0 9 0 8 3 4 ^- v : 5/ 

[0 0 10] 

[hub £ z>tz&<7>mn 

Dmmm*m®ztiz>o *pj^LCDfflsfe m^mmMm^ztiztiM 
j& z titz m mmm t m mm mmm z mmt & * i ? r > rm? t <d m izmm $ n 

^■r>^->3^Ii, mm^y ">^-va >l±«^tL/:CFii:, £ 
n> (S i O x ; mT TS i OJ ^ISl- 0 ) /fS/^ieJtSlfcv'J n> (Si 0 X N 

y ;j^r rs iONj trnto ) mtvmmm&z^L, mmcFmizmLxm 
iss i o/i^tiHiTfEs i owmi)^m^fox^z> z. t*mwtt-r h o 

[0011] 

LCDfflSti: LXm 1 K^t" J: 9 &Mc<^ T F Tlf 1 Klftlt, ®^S® 

1 Si 14a, 14b. Si OH 14c <7>a/l«it^W Ltv^ 0 

S i 01 1 4 c fift_L/iHM;£*U ±H^f^$ttTv^ftJiBC FH 

1 5 CgLtv^o S i O® 1 4 c te^O^M^<9^f«^/>£ < > ^5cL 
TV^(75T\ ^<7)±tC#|gCF)l 1 5^ffMLr^CFOflJ^|^^!9il<, i 
tz. IWCFIi 1 5 ^^-y^y^LX^CY^nm^^m^o S i OS 1 4 

c \,z\xx.xs i owm*m^xkw\WLXhz>o 

[0012] 

it:, m^mmmmitz^tirtifcmztitzwmmmtmmm 

12/^ 7 y ^ - y 3 >I±t:M $ C Fi t , ^^Tl-^LCDffl«<h, liufE 

(Dm^&ititzmgkmt, zm-r&LCDK&^x, melcdje**!;*, 

/*y v^-v g ^JH^S iNftSiOii/:(iS i 0 Nil t <Z>«**5i£;£ L 

, HtifacFitc^L-rHulss i osi^fimrffis i ONH^^^tLTv^c:^ 

[0 0 13] 
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KDi^^LCDCi tU£\ L C DfflUSK C F <^«^fiJgt^f§4Ei Lgt^<7) 

[0 0 14] 
[0 0 15] 

ZTM l «»fii:ov^Plta 0 

H 1 iifl 1 (D^mmm^TF T^co T F Tg&#<Z>gg&»rMI2L EI 2 f±H 1 

t Lxm 1 isxzfm2 izTF-f* ^ f t 2 ^ii^tit t f Tit 1 ^ ^ 
>mm% t*mm s ntzM^&m. t*j&*> &t>*t, ^<^m « H H B zm\ l tzmm. 

[0 0 16] 

-Oi^^LCDtCfflv^tL^TFT^l Kit, mmm^^WLt LX<Dif 
?X&m3±K, T)P< (A 1 ) &±mm4 a ZfrLX-?-? y (T i ) , 

? n A ( C r ) , -fc 1; 7r> (Mo) 4 £?<£>ES1» .S&JKS 4 b ri ? Ef« LTM $ 
fr> *1»>GB4 (fcrt? LEI 2 Kli l^cDfrmTFt&o ) J& s ^j£$*iTv»*o 
<D±izte£-mKS i N jftiHWR 5**^$^' i«!5 ^LTGB 
4 J*^ML-CS5i»*^JR^<b**1g^DB 6 (fcrtf LIU 2 SCfi 2 ^O^m^t" 
&o ) iffl&J&ZtiX^&o GB 4 13 £Zf DB 6 KX^XWmZti&WttfT FT 
mUl<Dmm¥Mt%h 0 TFT2tt, - fih GB4££<TOB 6 OxMISSifi 
ii:M$^tv^ 0 ,r<50 «t 9 CTFT 2ri^J&$;ftfc#fiJ(Hg#Kl±, 
(W^f«^CB7^GB4i:Wi«?^tv^o CB7(±, G B 4 £ |bJ 

#u a i&£mm&£vtMM&&mm<vmmmmxmi&ztix^2>o 

[0 0 17] 
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V u y (a-Si) ^6^St-v^3>^^M9a Tfi f& £ti& YV^y 
HlO^tL, ^-«^GB 4±K3£;&£*L£^;r>;W£^l ll:?>3« 
^fiS-ra J: -9 K5M£*iTw£ 0 ±gfcfe«/i 8 a (iDB 6 K^M£*i> TFT 
2 <?) K W 1 O^DB 6Cli^ii/;ttii;^ctv^ 0 _tgK#m 

JB8bi3«tt>*^--5*y^3>^^ Mi 9 bt«$tL^y-7lil 2 f±, Kl/ 

^f>sn o tmm^LT^ j r*)i'i%mmi ioiwin:M?tLtv^ 0 *g 

If M 5 t f - * * ;W£iIJII 1 1<7) HQ H f i a - S i ^ ^ & & 1 3 «*J& 

13(i, t-5^n^ni9a, 9 b tg^tLT^ 
So -<7><£ -5 &ffJ&?>TFT 2 K£>v>T, f-^^M^mmi lET<7)GB4i« 

[0 0 18] 

T F T 2 (D±M Kti„ Si Nil 14 a, 1 4 b & X Z/S i O* 1 4 c L 

stffiiftKWfl&c fi 1 5^ffM$aTv^ 0 mmcFmi sc^ y-^m^ 

1 2<7)Ii:±ioJ:O f CB 7±CM5 ^iMtli^tLfcff^itll 6 Oit 
±<7)/\'y v^-va >mi 4 izm-f Z> ^ > ? ? h*-;H 5 a, 15 b^ti-ff 
fifm^ftX^ So 3>^n*-)H5a, 15b tf^Jfi $ fitzmm C Fi 1 
Si^tilfelittfflWlHTO^ffl^^TOCIl 1 7^/&£*LTv^ 0 icoOCS 
1 7±1C I TO (Indium Tin Oxide) & t^mmmW.mttW^ ? > ^ £ 
tlttil 8^jt$tLTV^ 0 ffl^m*l 8(±, WIbCFS l 5<7)3>*y- 
h * - ;n 5 a $ *l£3U^K, 5t:OCfl 7 & J: y v^- v 3 >§l 

1 4 ^miiLr^^tL^n >^ ^ h 1 9 a ^LTV-^tl 1 2 Kg 

35c£tLT^£ 0 |WMtK, Iflll 8ii, OCm 1 7 & J: 0^-7 v^- v 3 >M 
1 4 ^Iitl)3V^^ M*-;W 1 9 b ^^LTfffilll 6 K&g^£*i 

[0 0 191 

±I2«^<7)TFT*«1 KiS^T, fICFi 1 5^)3>^ 1 5 a 

^i<«TFT2 iiffJJ&CF/f 1 5 t<7)f B 1i«$^^7y^-y a >I 
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1 4(2, tfy^mm3m^hmjZS iN|14a, 1 4b^iO f S i Of 1 4 c 
^»n/:fj|^^LTi/^ 0 ^<7)d*>> M±mtzMJ&Znz>S iOIHe 
(i, fOtlO HS<^I^T F T» 1 <7)$liit^T^^v^T*5B^^(;^ i: ^ 
t'fitL^^o ^(Dtzfr, /*y v^-va >ll 4<7)ft±®^S iOll 4c<h 
t^Ctta^ WI&CF® 1 5(ilt^S i OS 1 4 c±K:fiM£*i, ^7y^ 
-V3>i|l 4tWlaCFiil 5 t<Dm<D&Mtl<7)i&TZmm'f £ -r <h ^-e £ & 
o £*iKJ:*K #J3SCF«1 5 ^ C F (O/^ 7 y^ - y 3 >1 1 

[0 0 2 0] 

fcrtrU SiOS14c«:)?<Mnt, ^<DmM-\Z «t o T(2, y^-yv^- 
ya>|l 4«Mitx-^^^^^y^>^^ttTLt 9^^-l9#^o 

S i0114ciiWiCiI^tif:S iNiHa, 1 4 b Hit^T 
^y^-y>fv- h^Mv^46-C&& 0 Ar/^-ya^Il 4 co J: &$r® 

ti^v«^ t ^ tL iv\ TFT2ov-xiii 2 tmmmmi $>&^ 

200nm~400n mflJ^OflH/y-C^ -y v^- ys>114^ 

^j&-rz>m&. ^(omi-mK^m-f&s \ om\ 4 c<7)§iJ¥te2 0 nmJ^Ttt 
^iwiHLv\ s i om 1 4 cfi, ^<Dmm--\tm^^mm^n^ 

[0 0 2 1 ] 

y v a >JH 14^)S iNH4a, 14b (i, ±.mMO S i 

Nl 1 4 b <fc HJJOS i Nl 1 4 a £J¥J]g-C^J&U ^tnbtc#$tt^ S 

im^mm (s tco^r, ±jftBij>Tsujik ^m^mtz-txo^ 

J&-fZ> 0 £>£^Ci, S iN|14a, 1 4 b S i m^^^t Z> HUli^flft 
St. (S i-umm) Co^t, ±HlPJJ>T/i1PJk <^#£^7t:1-J:^;M;-f <?> 
o c\<D£olz^ /^y->^-v3 >I1 4^-i-StL^S i N<7)S i JK^-tNIK^O 
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&j££^ft£-e\ ±Tii<7)S iifcj£**v>liS i -Hfl£jg£Pg-r£ C £ H J: *) 
, -€-tL <b <W y ^ > ^ U - h &MW IT, A'7->^-y 3 >I14 «If- 

[0 0 2 2] 

&K±ffiTFTa&Kl 0»at^*BI3*»C)iai 2 *#|BL-r#jHBtCgJiWr* 

, in 7 «t ifmi^^mMmummmm. m 8 ? <>^- -> 3 >m 
ff^xsot^EU H9ttCF«^xe<osiMia^ miottociMito 
i^ek ei i i immnm&mme>*> * ? v ^-^fmummmm, m 1 2 

l±H3(fKffi^X|iOSiWBI-eab*o fc/iU H3^<bmi 2 -Cfi. il^ilK 
111 2 K^Lfc5£Kov>T»±R— O^fcffrU fOii^iKifflt^ 
[0 0 2 3] 

$T\ GBiJSI@i:ov»t^5 0 GB4«li, EI 3 £ 9 ^ if 

l SfcliA l y * V >^C«fc *)mm&} 1 3 0 nm«t^o Zh\Z 

m$)7 0 nmfIifl5i:gEIt^o itLHi •) , #9 *3£R 3 iK-^tftfo 2 0 0 

All:, ItvA (N d) , £ (Si) , $3 (C u) , T i , 9 >^*-r> 
(W) , (Ta) , XHyWA (Sc) f:li2«W±^ 

XffiT i , TiWIJ*, Cr, Mo, Ta, Wis J: TfJrfib *^ts&&% ^ 

[0 0 2 4] 

tWo/;|l^^fflKi*Ul/y^l>7^niIt^ fit, 
*^^Srfflv^ K7>fi7f>^:J: >9. El 3 ^ L*: «fc 9 ft A 1 3*#JRJg 4 
a KBuS&JSJS 4 bO«IfjS*^lfiL, GB4«n o EI 2 
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mttzCB 7 i>mmzMj&L, ttz^ m^L^^^GB 4 isXZ/CB 7 (Dt^J-f^ 
[0 0 2 5] 

>k^mwm^^xM\^^xm^h 0 m3 ^ttzxo kgb 4%mj&l, m 

2 CfLf:CB 7 ZftZf&Ltzfe, m 4 IZj^t X o fc, S iN^^XvCVD ( 
Chemical Vapor Deposition) ffiizi ] 0WW$)4 0 0 nm-eSt^Il^ILt 

xmfc-fh X 9 K&*o M^T, a-Sill3a ^7^C VD^C J: JH 
HI^OnmtiS^IML, SiNilla^/7X7CVDft 
t~ J: t)mmm l 2 0 nmtI«^EC«t^ 
[0 0 2 6] 

^i:ft^;v§IWIg(:ov^^^ 0 0 4 K^L 5 > a-S 

iiUafiiVS iNIl la OfMitii. * fcf > n - h * tlz X *) «^r® 
£7* h h ^ML, *"7Xif3 C^LTGB 4i5iO f CB7 fcV** 

KLfcl?®***^ *3fc£*tfc1BflW>:7* hl/v* h U GB4I 

>^Mt^o i*L*Jty^->^v^^HL"CBI4 t^L/cS i NJ3 1 1 a i:^ 
LT 7 7 X 5:1 1/^: K7 x 7 f > ^^tf ^ V\ ffl 5 fc^i" «t 9 fc, 

[0 0 2 7] 

^ftlil lOMtli, f7^»Ta-Siil3afIMLTS 
&BMfcII«:lifc*U fOfjJ^^t:, lU 6 «t 9 fc, n+la-S iS9c 

5:77XvC VDftCJ: *)HU?j^3 0 nm^^:MK^j&1-& 0 Mv>T. n + 
la-S ig9 c_tK, [HI $ f±m 2 tc^c L£D B 6 „ KW >ISl 0, V 
-^ill 2, ft§ttS 1 6 T i (ifctiT i /A 

l (ifcliAl^i) /Ti (Sfc»±T i ^) ri>£>£*£:JR/i 2 0 * 
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<J 0^fL-r*L|RJf^2 0 nm/&>7 5 nm/^4 0 nmCiIt^„ 4 

i3, i^I12 0t:ii, Til^Uc^ Cr, Mo, Ta, W£iTOS!fc,&& 
JKi3«fctf^;ft«b£^tr&&&J i Bv>&£ fc^flio n + Ia-Si!9cli, t 
I120ta-S iil3a t * $Lft\z&1g£t h tztb<D*- ^ y?mt Itii 

[0 0 2 8] 

+M a - S i!9c ±H^«JB 2 0 £5&j£L7t|fe, *«<£ffiK7 * h Uv* h £ 
ill, &Z<n~?X9*m^X7* YVVXY*ffltLtz&, W&LX\sV*Y 
^f-yZJ&Jfc-r&o c\<DVV* Y;*? ->*-?7,? IZLX^ me ^TFLfz^m 
120, n+M a-S i JB 9 c 33 «fc a - S ill 3a tc^j- LXi&m&tfX 
^fz -x-y ^>^£tf&do CltUiJ:*K H7 lc^1"J: 9 13ili8 
a, 8 b £ <£ tf^* — ^ y 2 $ 9 MB 9 a, 9b LTKl/^ 1 0 

&£v i v-xm.mi 2£«u kj^#*#/ii 3^f^-r^o f<^^:i±, m 

2C^L/:DB 6 is X ^lifill 1 6 & 0 £ (Dzc y J- y ytRMizte 

^X, ft^;l/§IIl Hi.x.y3 L >7'Xh yttLX&Mi-Zo m±<7)Xf!tc 
«fc *K *"7Xif3±[:TFT2«?ti^o 
[0 0 2 9] 

^CA'r/^-yg >MffMIfl^ov>-CiE^&o El 7 C^L^TFT 2 £^ 
J&Lfc^ i8CitJ: 9 K> M^rffiKS iN|14a, 14 b. S iOil 
4 c ^-OJHI-ey^XvC VD&HJ; 19 ^fr-TtUiflJ?^ 180nm, &2 0 nm 
, ft 5 nraMU Ayy^-ysVll 4$:Mtl)o i^r/^-y 3 

4 a, 14 b*7°7XvCVDfti:i; *9 fHW-I 1 8 0 nm, ItJ 2 0 nmT-^ 
MLTtm, mU^m^ a -S il^ifl^ nm«LT77y>^m ^ 
J±$Ht, mmit, N 2 07°9X-7^31, N2+027°9X-7!5{La<7)^^ < t % 1 o 
£MU ^MWg|I?^5 nm<7)S i Ol^Mt^iHt^o ifc, S i N 
II 4 a, 1 4 b ^y^XvC VDm^X *) ZP~Jfti$) 1 8 0 nm, ft 2 0 n m 
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3. UVBS#tco^&< Hlo^IU ^M^H/?^5 nmCOS i OS^f^i" 
[0 0 3 0] 

S i OH 1 4 c fi, C>r-e{±MJ?l-J 5nmh L/c^, mf^OJ: ^ HI 
|3nm-20 n mOfEit^If * C t # , WJStTS i Nil 1 4 a 
, 1 4 bc0M)¥^ii^U^M1-^>«t ? iCLTfc iv>o SiNlHa, 1 

4 bfi> ar^^M^-ClffB^S i Ni 1 4 a £j£»ILfc&> ^MM^^i 
ILt2ig(OS iNll 4b ^«IL, I^if)Mi(7)S i i*JKifc»±S i 

[0 0 3 1 ] 

^CC FJf ffMIfIKov>T*E-<&o 0 8^L^ty^—>3>Il 4 0 

® 1 5 £^j£"t* 0 IICF1 1 5ii. MLL^* h7^ytCMn o 
liMti^lCFI 1 5 t Lt^t*^t:«±, £?\ 

T2£^MKjg|J?#Jl 7 0 nmtittS, ^M^* * £JB^£i£&» 

ioP^->^nofti:> TK^fc^'J^A (KOH) i^7;v*'J 

^OMC F« 1 5«i:Wt:, fcfflgCFS 1 5 CV-^ltl 2 Oii:±co 
^•r>^-ya>ll 4 Kg-f £ 3 ^ h*-;H 5 a ZlfrfctZo ZhK* 

mmc fm 1 5 utt, m 2 bfc*«#**s 1 6 ott±ofwni3v^T & . 

v-^-v 3>|gl4 ^iti"^ «t -5 fcn ^ h 1 5 b £|B|l$£5£j&-*- 

TFT2^<7)A*j-^IS«1-^ii*^W#^tL^ Kfca 0 
[0 0 3 2] 
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-~yy u »feftJ3i^^ Ltzm^mon^^ ymzm^mmc fm 
mmzw&i tzm^<D^%m^H^^ tt^K, »tf t^^am 

[0 0 3 3] 

^(Oi^CfiCFi 1 S\,zuy?>; h*-;H 5 a, 15 b£Mnl"£i:£ 

K«\ HtJUfCF/f 1 40ft±StCf^^tL7t S i 

1 4 c±KttS^/££*L-CV* tlCFil 5^ftt^<, CF^ 

[0 0 3 4] 

mzocmfctiLT.mz'D^x&^ho m9 ^l/zx o ^zmmcFm 1 

J&Lfz^ m 1 0 KTjk-fXo K> OCI 1 7 ZMf&irZo OCil 7 14, #fl§C 
Fii 1 5©fjSt|S!i, OCfl^^ \£ya-?*?*V y ha-^i^fflv»t 
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